General considerations
CH 2 Cl 2 was purified and dried from a safe purification system filled with anhydrous Al 2 O 3 . All other reagents were obtained from commercial sources and used without further purification. Water was either distilled or Milli-Q-purified. All reactions using anhydrous conditions were performed using flame-dried apparatus under an atmosphere of argon or nitrogen.
Flash column chromatography was carried out on Silica Gel 60 (300-400 mesh). TLC was performed on precoated glass plates of Silica Gel 60 F 254 (0.25 mm, E. Merck); detection was achieved using a UV lamp (λ max = 254 nm), and executed by spraying with a solution of Ce(NH 4 ) 2 (NO 3 ) 6 , (NH 4 ) 6 Mo 7 O 24 , and H 2 SO 4 in water and subsequent heating on a hot plate.
Proton nuclear magnetic resonance ( 1 H NMR) spectra were recorded on a Bruker AV400 (400 MHz) spectrometer. Carbon nuclear magnetic resonance ( 13 C NMR) spectra were recorded on a Bruker AV400 (101 MHz) spectrometer. All chemical shifts are quoted on the δ scale in ppm using residual solvent or Me 4 Si as the internal standard 
Synthetic procedures and characterization data
Methyl 2-benzyloxycarbonylamino-2-deoxy-α-D-glucopyranoside (17). NaHCO 3 (9.3 g, 110.7 mmol, 3 eq.) was added to a solution of D-glucosamine hydrochloride 16 (7.7 g, 35.7 mmol, 1 eq.) in H 2 O (230 mL). Benzyl chloroformate (5.60 mL, 39.3 mmol, 1.1 eq.) was added portionwise over 30 min and the mixture was stirred at room temperature for 12 h. The white precipitate formed was filtered off, azeotroped with toluene (2 × 50 mL) and dried in vacuo at 45 C to give the product mixture of anomers as a white solid (10.25 g, 92%). The above carbamate intermediate (5 g, 16 mmol) was suspended in a 1.25 M solution of HCl in methanol (40 mL) and heated to 80 C for 18 h. The resulting solution was evaporated and the residue was refluxed in 20 mL hot water for 30 min, and filtered. The hot solution was cooled to room temperature and the product was crystallized and filtered to afford the desired product 17 (3.45 g, 67%). 1 H and 13 C NMR spectra matched with previously reported literature. 1 
Methyl 2-benzyloxycarbonylamino-4,6-O-benzylidene-2-deoxy-α-D-glucopyranoside (18).
Compound 17 (7 g, 21.4 mmol), benzaldehyde dimethyl acetal (4 g, 25.6 mmol), and CSA (510 mg, 2.2 mmol), were combined in DMF (70 mL) for 12 h. Once the reaction was completed, the reaction mixture was diluted with EtOAc (200 mL), washed with brine (100 mL), dried over MgSO 4 1, 6-Anhydro-2-benzyloxycarbonylamino-2-deoxy-β-D-glucopyranose (21). The compound 13 (16.5 g, 52.7 mmol) and 4 Å MS (10 g) was dissolved in pyridine (100 mL) under a nitrogen atmosphere and cooled to -20 °C. Tosyl chloride (12.0 g, 63.2 mmol) was added slowly and the mixture was stirred for 5 h at -10 °C. Once the reaction was completed, the reaction was quenched with MeOH (50 mL). Without further purification, NaI (0.9 g, 6.0 mmol) and DBU (16.5 g, 108.5 mmol) was added into the flask and the mixture was stirred at 40 o C for 12 h. Once the reaction was completed, the molecular sieve was filtered off and the solution was concentrated in vacuo. The residue was diluted with EtOAc (250 mL). The aqueous layer was extracted with EtOAc (2ｘ50 mL), and the combined organic extracts were washed with brine (2ｘ50 mL), dried over anhydrous Na 2 SO 4 , and concentrated in vacuo to provide crude compound which was recrystallized in hot isopropyl alcohol (100 mL) and cooled overnight to afford a white solid as the desired product 21 (6.8 g, 44% over two steps). 1 
1,6-Anhydro-2-azido-2-deoxy-β-D-glucopyranose (12).
A solution of compound 21 (68 g, 0.23 mol) in MeOH/tBuOH/H 2 O (2:1:1, 200 mL) was hydrogenated in the presence of 10% Pd/C (14 g) and 4 atm H 2 at room temperature for 12 h with monitoring by TLC. The mixture was filtered through Celite, and the filtrate was concentrated in vacuo to give a crude compound. Trifluoromethanesulfonic anhydride (Tf 2 O, 59 mL, 0.35 mol) was slowly added from an addition funnel to a solution of sodium azide (34 g, 0.53 mol) and pyridine (300 mL) at 0 °C. After stirring at the same temperature for 2 h, the reaction mixture was filtered through Celite while maintaining the temperature of the filtrate at 0 °C. The generated trifluoromethanesulfonic azide (TfN 3 ) solution was directly used without further purification for the ensuing reaction. The above crude compound, CuSO 4 (3.7 g, 23 mmol), and Et 3 N (61 mL, 0.46 mol) were dissolved in MeOH (200 mL) and the resulting mixture was cooled to 0 °C. The cold TfN 3 solution was sequentially added and the reaction was stirred at room temperature for 24 h. Once the reaction was complete, the mixture was concentrated and dried in vacuo. The residual oil was purified by silica gel column chromatography to provide the desired compound 12 (34 g, 80%). 1 H and 13 C NMR spectra matched with previously reported literature. 4 
3-O-acetyl-1,6-Anhydro-2-azido-2-deoxy-4-O-(tert-butyl-dimethylsiyl)-β-D-glucopyranose (22).
1,6-anhydro-2-azido-2-deoxyglucose 12 (11.4 g, 60.9 mmol) was dissolved in pyridine and to this solution was added tert-butyldiphenylsilyl chloride (21.7 mL, 84.9 mmol). The reaction mixture was stirred overnight, after which it was diluted with EtOAc and washed with water. The organic layer was dried (MgSO 4 ), filtered and evaporated to dryness. The residue was redissolved in pyridine and acetic anhydride. The mixture was stirred overnight and then coevaporated four times with toluene. The residual oil was purified by silica gel column chromatography to provide the desired compound 22 (20.1 g, 96%). 1 H and 13 C NMR spectra matched with previously reported literature. 4 3-O-acetyl-1,6-Anhydro-2-azido-2-deoxy-β-D-glucopyranose (8). The compound 22 (10 g, 29.2 mmol) was dissolved in 100 mL 1 mol/L TBAF in THF. After 2 days, the substrate disappeared to afford a unique point on TLC. The reaction mixture was diluted with EtOAc and washed with water. The organic layer was dried (MgSO 4 ), filtered and evaporated to dryness. The residual oil was purified by silica gel column chromatography to provide the desired compound 8 (6.1 g, 92%). 1 H and 13 C NMR spectra matched with previously reported literature. 4 1,6-Anhydro-2-azido-3,4-di-O-benzyl-2-deoxy-β-D-glucopyranose (7). The compound 12 (5 g, 26.7 mmol) was dissolved in DMF (150 mL) and treated with sodium hydride (60% dispersion in oil, 4.3 g, 107 mmol) at 0 o C. After stirring for 0.5 h benzyl bromide (9.6 mL, 80 mmol) was added and the reaction mixture stirred for 3 h with monitoring by TLC. After completion methanol (20 mL) was added. The residue was dissolved in ethyl acetate and washed with water. The aqueous layer was extracted with ethyl acetate, and the combined organic layer was washed, dried, and concentrated. The residue was purified by column chromatography to obtain the target compound 7 (9.2 g, 94%). 1 H and 13 C NMR spectra matched with previously reported literature. 4 Compound 7 (6 g, 16.3 mmol) was dissolved in acetic anhydride (50 mL), treated with tert-butyldimethylsilyl trifluoromethanesulfonate (0.37 mL, 1.63 mmol) at 0 o C, and stirred for 1.5 h, with monitoring by TLC. Et 3 N (2 mL) was added to the mixture to quench the reaction. The reaction mixture was concentrated to afford a crude oil, which was purified by column chromatography to give the desired compound 23 (6.9 g, 91%). 1 H and 13 C NMR spectra matched with previously reported literature. 4 
Phenyl

6-O-acetyl-2-azide-3,4-di-O-benzyl-2-deoxy-1-thio-α/β-D-glucopyranoside (4).
Trimethyl(phenylthio)silane (TMSSPh, 8.1 mL, 42.5 mmol) and ZnI 2 (8.1 g, 25.5 mmol) were added to a solution of compound 23 (4.0 g, 8.5 mmol) in dry CH 2 Cl 2 (60 mL). After 1 h of stirring at room temperature, the mixture was diluted with CH 2 Cl 2 (150 mL). The organic layer was washed with saturated NaHCO 3 , dried over anhydrous MgSO 4 , filtered, and concentrated under reduced pressure. Purification of the residue via flash column chromatography provided the product 4 (3.7 g, 85%). 1 H and 13 C NMR spectra matched with previously reported literature. 5 
Methyl (p-Methylphenyl 2, 3-di-O-benzyl-1-thio-β-D-glucopyranoside) uronate (24).
To a mixture of the 14 (22 g, 54.5 mmol) and Et 3 N (29 mL, 0.22 mol) in anhydrous CH 2 Cl 2 (150mL) was added TMSCl (20.6 mL, 0.16 mol) at 0 °C under argon atmosphere. The reaction was gradually warmed up to 25 °C and kept stirring for 4 h. The solvent was evaporated under reduced pressure, the residue was diluted with hexane, and the resulting mixture was filtered through Celite. The filtrate was concentrated in vacuo, and the residue was purified by flash column chromatography on silica gel to provide an intermediate as a colorless oil.
The intermediate, freshly dried molecular sieves (3 Å, 27.4 g), benzaldehyde (6.7 mL, 65.4 mmol), Et 3 SiH (10.3 mL, 65.4 mmol), and CH 2 Cl 2 (200 mL) were stirred at room temperature for 0.5 h under argon. The mixture was cooled to -78 ℃, TMSOTf (976 μL, 5.4 mmol) was added dropwise, and the reaction was monitored by TLC. After the starting material was totally consumed, 1 M TBAF solution in THF was added to the mixture, the reaction flask was gradually warmed up to room temperature, and the solution was kept stirring for one hour. The whole mixture was filtered through a pad of Celite, and the filtrate was diluted with saturated NaHCO 3 (aq). The aqueous layer was extracted with ethyl acetate, and the combined organic layers were washed with brine, dried over anhydrous Na 2 SO 4 , filtered, and concentrated in vacuo. The residue was purified by flash column chromatography to provide compound 24 (10.9 g), which corresponded to 58% isolation yield after deducting the recovered compound 14 (6.6 g). 1 H and 13 C NMR spectra matched with previously reported literature. 
Methyl (p-Methylphenyl 2, 3-di-O-benzyl-4-O-chloroacetyl-1-thio-β-D-glucopyranoside) uronate (25).
To a solution of 24 (10.3 g, 20.9 mmol) in anhydrous pyridine (150 mL) was added chloroacetic anhydride (2.4 mL, 31.3 mmol). The reaction was stirred at 25 °C for 3 h under argon atmosphere. The solution was diluted with CH 2 Cl 2 (300 mL) and washed with 10% HCl (aq) and brine before dried over Na 2 SO 4 . After recrystallisation from hexane and ethyl acetate, 25 (8.4 g, 71%) was prepared as colourless crystals. And the residue was further purified by flash column chromatography on silica gel to afford 2.2 g compound 25 with a yield of 19%. 1 H and 13 C NMR spectra matched with previously reported literature. 4 
Methyl (2,3-di-O-benzyl-4-O-chloroacetyl-1-bromo-α-D-glucopyranoside) uronate (9).
To a solution of the 25 (1.50 g, 2.63 mmol) in anhydrous CH 2 Cl 2 (20 mL) was added 4Å freshly dried molecular sieves (1.50 g) and IBr (0.82 g, 3.94 mmol) in 4 mL anhydrous CH 2 Cl 2 . The reaction was stirred at 25 °C for 1 h under argon atmosphere. The mixture was filtered through a pad of Celite, and the filtrate was diluted with CH 2 Cl 2 (20 mL) and washed with saturated Na 2 S 2 O 3 (aq) and brine before drying over Na 2 SO 4 . The solution was concentrated under reduced pressure to yield the crude residue. The residue was purified by flash column chromatography to provide the 9 (1.08 g, 78%) as a white solid. 1 H and 13 C NMR spectra matched with previously reported literature. 4 
Methyl (p-Methylphenyl 3-O-benzyl-1-thio-α-L-idopyranoside) uronate (26).
To a solution of the 14 (10 g, 4.94 mmol) in anhydrous MeOH (100 mL) was added newly prepared MeONa in MeOH (2 mol/L) 18.5 mL. The reaction was stirred at 25 °C for 10 h under argon atmosphere, which was monitored by TLC. After the starting material was totally consumed, AcOH (5 mL) was added to quench. The mixture was concentrated under reduced pressure to yield the crude residue. The residue was purified by flash column chromatography to provide the 26 (7 g, 70 %) as a white solid. 1 H and 13 C NMR spectra matched with previously reported literature. 6 
Methyl (p-Methylphenyl 2-O-benzoyl-3-O-benzyl-1-thio-α-L-idopyranoside) uronate (27).
A mixture of 26 (800 mg, 2.1 mmol) and Bu 2 SnO (565 mg, 2.3 mmol) in methanol was heated at reflux under an inert gas for 1 h until the turbid solution became clear. The solvent was removed in vacuo, and the resulting foam was dried under high vacuum for one hour. The stannylene acetal was then dissolved in dioxane (30 mL), cooled to 0 °C, and treated with excess BzCl (2.4 mL, 20.6 mmol) and Et 3 N (2.9 mL, 21 mmol). Upon addition of the base, rapid formation of an insoluble salt was observed. TLC analysis indicated complete consumption of the starting material after 30 min. After neutralization with acidic resin (Amberlite IR-120) and filtration by suction through a pad of Celite, the solvent was removed by evaporation under reduced pressure, coevaporating three times with toluene. The crude residue was then subjected to column chromatography to afford the pure 2-O-benzoyl derivative 27 as a brown oil (814 mg, 80%). 1 H and 13 C NMR spectra matched with previously reported literature. 6 
Methyl (p-Methylphenyl 2-O-benzoyl-3-O-benzyl-4-O-chloroacetyl-1-thio-α-L-idopyranoside) uronate (10).
To a solution of 27 (3.3 g, 6.5 mmol) in anhydrous pyridine (30 mL) was added chloroacetic anhydride (0.73 mL, 9.7 mmol). The reaction was stirred at 25 °C for 3 h under argon atmosphere. The solution was diluted with DCM (100 mL) and washed with 10% HCl (aq) and brine before dried over Na 2 SO 4 . The solution was concentrated under reduced pressure to yield the crude residue. The residue was purified by flash column chromatography to provide the 10 (3.2 g, 85 %) as a brown oil. 1 H and 13 C NMR spectra matched with previously reported literature. 2,3-di-O-benzyl-4-O-chloroacetyl-β-D-glucopyranosyluronate)-(1→4)-2-O-acetyl-1,6-anhydro-2-azido-2-deoxy-β-D-glucopyranose (28) . A solution of donor 9 (1 g, 1.9 mmol), acceptor 8 (566 mg, 2.5 mmol) and 4 Å molecular sieve (1.5 g) in anhydrous CH 2 Cl 2 (15 mL) was stirred at r.t. under Ar atmosphere for 30 min, then Ag 2 CO 3 (784 mg, 2.8 mmol) was added. The mixture was stirred at r.t. under Ar atmosphere for 4 days. TLC analysis showed complete conversion of starting material to a major product. The reaction mixture was filtered through Celite. The filtrate was concentrated in vacuo and purified by silica gel column chromatography to yield a mixed product (923 mg, 72%) with α and β anomers as a colorless oil. 1 H and 13 C NMR spectra matched with previously reported literature. 4 
O-(Methyl
2,3-di-O-benzyl-4-O-chloroacetyl-β-D-glucopyranosyluronate)-(1→4)-1,3,6-tri-Oacetyl-2-azido-2-deoxy-α/β-D-glucopyranose (29).
Compound 28 (3 g, 4.4 mmol) was dissolved in acetic anhydride (50 mL), treated with tert-butyldimethylsilyl trifluoromethanesulfonate (0.1 mL, 0.44 mmol) at 0 o C, and stirred for 1.5 h, with monitoring by TLC. Et 3 N (2 mL) was added to the mixture to quench the reaction. The reaction mixture was concentrated to afford a crude oil, which was purified by column chromatography to give the desired compound 29 (3.2 g, 83%). 1 
Phenyl (Methyl 2,3-di-O-benzyl-4-O-chloroacetyl-β-D-glucopyranosyluronate)-(1→4)-3,6-di-Oacetyl-2-azido-2-deoxy-1-thio-α/β-D-glucopyranose (30).
Trimethyl(phenylthio)silane (TMSSPh, 8.1 mL, 42.5 mmol) and ZnI 2 (8.1 g, 25.5 mmol) were added to a solution of compound 29 (6.6 g, 8.5 mmol) in dry CH 2 Cl 2 (60 mL). After 1 h of stirring at room temperature, the mixture was diluted with CH 2 Cl 2 (150 mL). The organic layer was washed with saturated NaHCO 3 , dried over anhydrous MgSO 4 , filtered, and concentrated under reduced pressure. Purification of the residue via flash column chromatography provided the product 30 (5.8 g, 82%).α anomer 1 H NMR (400 MHz, CDCl 3 ) δ 7.55 (dd, J = 7.8, 1.5 Hz, 2H), 7.38 -7.18 (m, 13H), 5.10 (t, J = 9.6 Hz, 1H), 5.03 (t, J = 9.7 Hz, 1H), 4 2,3-di-O-benzyl-β-D-glucopyranosyluronate)-(1→4)-3,6-di-O-acetyl-2-azido-2-deoxy-1-thio-α/β-D-glucopyranose (5) . Thiourea (331 mg, 4.36 mmol) was added to the solution of compound 30 (900 mg, 1.09 mmol) in MeOH/CHCl 3 (1:1, 20 mL). The mixture was stirred at 60 o C for 12 h. TLC analysis showed complete conversion of starting material to a major product. The reaction mixture was concentrated in vacuo, and after the addition of DCM (20 mL), washed with saturated NaHCO 3 solution (12 mL). The organic phase was dried over Na 2 SO 4 , filtered and concentrated in vacuo. The crude product was purified by silica gel column chromatography to yield 5 as a white solid (679 mg, 83%).α 
Phenyl (Methyl
Methyl O-(methyl 2-O-benzoyl-3-O-benzyl-4-O-chloroacetyl-α-L-idopyranosyluronate)-(1→4)-6-O-acetyl-2-benzyloxycarbonylamino-3-O-benzyl-2-deoxy-α-D-glucopyranoside (31).
A solution of donor 10 (1.67 g, 2.9 mmol), Ph 2 SO (586 mg, 2.9 mmol) and 4 Å molecular sieve (1.5 g) in anhydrous CH 2 Cl 2 (15 mL) was stirred at r.t. under Ar atmosphere for 0.5 h. The reaction mixture was cooled to -72 o C, and Tf 2 O (490 L, 2.9 mmol) was added. TLC analysis showed complete activation of donor, and then the acceptor 11 (1.02 g, 2.2 mmol) was added into the flask by dissolving in anhydrous CH 2 Cl 2 . The reaction mixture was allowed to slowly warm to r.t.. TLC analysis showed complete conversion of acceptor 11 to a major product. The reaction was quenched by the addition of Et 3 N (1 mL) and filtered. The filtrate was concentrated in vacuo and purified by silica gel column chromatography to afford compound 31 (1.76 g, 87%) as a white solid. 1 H and 13 C NMR spectra matched with previously reported literature. 4 
Methyl
O-(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyluronate)-(1→4)-6-O-acetyl-2 benzyloxycarbonylamino-3-O-benzyl-2-deoxy-α-D-glucopyranoside (6)
. Thiourea (430 mg, 5.7 mmol) was added to the solution of compound 31 (1.3 g, 1.4 mmol) in MeOH/CHCl 3 (1:1, 30 mL). The mixture was stirred at 60 o C for 12 h. TLC analysis showed complete conversion of starting material to a major product. The reaction mixture was concentrated in vacuo, and after the addition of CH 2 Cl 2 (100 mL), washed with saturated NaHCO 3 solution. The organic phase was dried over Na 2 SO 4 , filtered and concentrated in vacuo. The crude product was purified by silica gel column chromatography to yield 6 as a white solid (1.04 g, 88%) . 1 H and 13 C NMR spectra matched with previously reported literature. 4 
Methyl O-(6-O-acetyl-2-azide-3,4-di-O-benzyl-2-deoxy-α-D-glucopyranosyl)-(1→4)-O-(Methyl 2,3-di-O-benzyl-β-D-glucopyranosyluronate)-(1→4)-O-(3,6-di-O-acetyl-2-azido-2-deoxy-α-Dglucopyranosyl)-(1→4)-O-(Methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyluronate)-(1→4)-6-O-acetyl-2-benzyloxycarbonylamino-3-O-benzyl-2-deoxy-α-D-glucopyranoside (3).
A solution of donor 4 (70 mg, 0.13 mmol, 1.1 eq.) and freshly activated 4 Å molecular sieve (1.3 g) in CH 2 Cl 2 /Toluene (V/V=2:1, 7 mL) was stirred at room temperature for 30 min, and cooled to -78 o C, which was followed by addition of orange-colored pTolSCl (17.8 L, 0.13 mmol, 1.1 eq.) to the solution through a microsyringe. The AgOTf (47 mg, 180 mmol) dissolved in toluene (1 mL) without touching the wall of the flask. Since the reaction temperature was lower than the freezing point of pTolSCl, pTolSCl was added directly into the reaction mixture to prevent it from freezing on the flask wall. The characteristic yellow color of pTolSCl in the reaction solution dissipated within a few seconds, indicating depletion of pTolSCl. After the donor was completely consumed, according to TLC analysis (about 5 min at -78 o C), a solution of acceptor 5 (54 mmol) in DCM (0.2 mL) was slowly added dropwise by using a syringe. The reaction mixture was warmed to -20 o C under stirring, and the glycosylation was kept at -20 o C to -10 o C for 1 h. When the temperature rises to room temperature, then the mixture was cooled to -78 o C and pTolSCl (7.6 mL, 48 mmol) was added to the solution. After stirring for 5 minutes the second acceptor 6 (48 mmol) in DCM (1 mL) was added to the solution. The reaction mixture was warmed to -20 o C, and the glycosylation was kept at -20 o C to -10 o C for 1 h. When the temperature rises to room temperature and the reaction is completed, triethylamine is added to quench the reaction. Then the mixture was diluted with DCM (20 mL) and filtered over Celite. The Celite was further washed with DCM until no organic compounds were observed in the filtrate by TLC analysis. All solutions in DCM were combined and washed twice with a saturated aqueous solution of NaHCO 3 (20 mL) and twice with water (10 mL). The organic layer was collected and dried over Na 2 SO 4 . After removal of the solvent, the desired oligosaccharide was purified from the reaction mixture by silica gel flash chromatography (75.6 mg, 37%). 1 H NMR (400 MHz, CDCl 3 ) δ 8.14 (d, J = 7.5 Hz, 2H), 7.58 (t, J = 7.4 Hz, 1H), 7.48 (t, J = 7.7 Hz, 2H), 7.28 (m, 35H) , and LiOH (aq.) (1.25 M, 2.4 mL) was added dropwise. After 12 h at room temperature, MeOH (6 mL) and NaOH (4 M, 3 mL) were added, and the reaction mixture stirred for 24 h. The reaction mixture was acidified (6 M HCl) and diluted with H 2 O. The compound was extracted with CH 2 Cl 2 , washed with 10% Na 2 S 2 O 3 (aq.) and H 2 O. The aqueous layer was extracted with CH 2 Cl 2 (50 mL). The organic layers were combined, dried by Na 2 SO 4 and filtered. The filtrate was concentrated in vacuo to give crude compound, which was purified by silica gel column chromatography to yield 2 as a colorless solid (134 mg, 81%). Solution of the compound 2 (100 mg, 0.063 mmol) and triethylamine sulfur trioxide complex (852 mg, 4.7 mmol) in 5 mL N,N-dimethylformamide was stirred for 24 h at 65 o C. The reaction mixture was cooled to room temperature and then concentrated in vacuo. The resulting residue was passed through a column of Dowex50WX4 Na + -form using CH 3 OH as eluent. The fractions containing the product were concentrated in vacuo, and the residue was passed through a column of Sephadex LH-20 using MeOH/CH 2 Cl 2 (1:1) as eluent to afford 32 as a yellow oil (127 mg, 94%). A solution of compound 32 (50 mg, 0.023 mmol) in MeOH/H 2 O (1:1, 4 mL) was hydrogenated in the presence of 10% Pd/C (20 mg) and 4 MPa H 2 at room temperature for 1.5 days. A 1 H NMR spectrum showed no signals of aryl groups. The mixture was filtered through Celite, and the filtrate was concentrated in vacuo to give a compound 33 (32.7 mg, 100%).
The above compound 33 was dissolved in H 2 O (2 mL), and the solution was adjusted to pH 9.5 through addition of 2 M NaOH(aq). Sulfur trioxide pyridine complex (110 mg, 0.69 mmol) was added in five equal portions at half-hour intervals at room temperature, and the solution was maintained at pH 9.5 via calibration with 2 M NaOH(aq). After stirring for 4 h, the solution was adjusted to pH 7-8 using 0.1 M HCl, and passed through a column of Dowex 50WX4 Na + -form using H 2 O as eluent. The fractions containing the product were lyophilized, and the residue was passed through a column of Sephadex G-25 using 0.2 M NaCl(aq) as an eluent. The fractions containing product were lyophilized, and the crude product was subjected to desalting through a Sephadex G-25 column eluted with H 2 O to give 1 (38.5 mg, 97%) as a white solid. 1 H and 13 C NMR spectra matched with previously reported literature. 4 2-benzyloxycarbonylamino-4,6-O-benzylidene-3-O-benzyl-2-deoxy-α-D 
HSQC NMR spectrum of Methyl O-(6-O-acetyl-2-azide-3,4-di-O-benzyl-2-deoxy-α-D-glucopyranosyl)-(1→4)-O-(Methyl 2,3-di-Obenzyl-β-D-glucopyranosyluronate)-(1→4)-O-(3,6-di-O-acetyl-2-azido-2-deoxy-α-D-glucopyranosyl)-(1→4)-O-(Methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyluronate)-(1→4)-6-O-acetyl-2-benzyloxycarbonylamino-3-O-benzyl-2-deoxy-α-D-glucopyranoside (3)
